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oDUm. scawu' La» vbtrv-n the '5^iiinmg at each poMl'on pt,r*t>HJicd »->sor <« loa-. ons. 
rospiraiory cycle ox the psrson; 

^ "vial sii t n a<iLtv ot c^oss sovtion.ljiinial images b^^od he •>van? lu , 

i Nl s Oil tfO-, f li ( ! H 1^ 5 t. Oi, SKI li^iS-^aSJ 

00 < n^a i i\i <. Ki -^t,*. ojJ positiof ^ --^.spvjLUseh , along the t <i\, xviier -be fcr*ion hn'i tm ilrsl 
w-psraiorv <;tato mo ^jCCOjJ c-o-*"? ^cctu'iial digital miagv group sntludinii ihiT-d and iouil i digital 
>nia« o( thv p ur^ ir \ ol :riO«ivfeec^jonal digital inugts obUmu it t| i ) is <. 1 1 posuions, 
a^ ' «v«i 'A'VM}H<.pcrv>n bos the second ICS M'U IT > ^utw 

<. 5 s '1 1 anh/ing the first jiid i.eco.Hl v'^O's-^ 

<j -"^vYai I u s^i ant ^ ^ J^^jtal ina^ic indTcating at lca«t a ponuju ot in*. .nt«,ii'ai 
a\'>n.\ t.iv. |Kiv>j^ uti'i !i4' hv *us+ and "^econd ^-D digital iiuagos , and 
mO!l^*K- I sultan "--D di^^nai m uut iu muiiory d i%{cc 

Oja' a ^ t\ ou i^ t'Kbem*.d) I nictiwd of ciaim 1, vvhcre.n gCiivT^tuig tin. i^su tant ^-D 

toun « - i ni mcixm i itcn^it^ pmjectiosi the fiibt <^nd sotoi^*. > D dynal images to 
obiarn the rcsuham 3-D distal image. 

V ' ! L 1 V o ^ J: ^^hUv.uHl!t'*<,-^ltl1.u{t «'<>Jdl < >i >^<.<^ ^ 

^ i i !. wei uai 'Hv v«^vs inaicat'> t. u u >. v s vO'\ 

( i 'v'^s'tv \ ilut,s irdii. Jki, I u If, i -> 

N ' i ^ % kstii ^ii o> S i>. (irsi a U'v o sox I ntt.!ss > f s i^ks.UMi 
;.H>^ •>' t sOv ' I t\ MO'^v hi v,ns t\ lucs 
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ii \ I n h L t i un 1 Kjc! i nix K ts !t i S 

dim&i image compnses: 

pc5 h ^ ! pto v.a J the i u < c ^ 1 ^ s t 

obcam tne resuiianr j- u mauai miaae. 

< n On n n thodcU ^ )i 4 \\h tn 1 5 r d ) P « i o ip 

first region having a first plurality of voxel intensity values indicative of a tumor a«d a second 
region having a second phtrahty of voxel intensity values indicative of the intenial anatomy 
1 t i I U f i ox 1 n Ti'sJiN I 1 Ut, 

t]ia.n each ofihe second plurality of voxel intensity values. 

i i I 1 n lii t i I n \ ic 1 It n 

a^guas tmagc comtsnses: 

[:ukin ^ c ntcnsi^^ pr^jtuson t ihs. tirst id-.tviG^ di innv n 

oDtam tne resiuianrj-D dmitai ima»e, 

^ tPrv liNciicdi Ih iiKtn)do} cliuf 1 ^vbt ^.m tntr ni,th c tilt n ^ ^ 

otauju tntaae coitipn&es: 

) 1 nWv'^ ^ pio| ujon of th firs •) i s t f i 

1 \ ! I nl 1 1 O 1{ r I n\ I > j u ^ 
h I 5t n i K ps. on 

^ cdo j{ i ? n«uu ujn u t n ilv pro elm of ii padUs-unuK ^ wruo i llw hi I D 
I ? urll '5 D u U ill n V 

1) 1 1 ni iTid the iou tl < D iL,it 1 1 n i^c ti Hi rU ic 

resuixarti .>-i) oiititai unaae. 

0 a \ ^ « )ri i,^a, , V iKHliOd -^1 c < ^ii " unoroin {h<. res dtanl "* D dt - i > up a 

^ V N s 1 \ 1^ 0 .s^^oxi ies^ion hasnsi a ^.^OiU > u ^ '! \i 

^ ^ V ^ I V uif u a' <xi!ai -"-"u s utouud)! the tu not, ^hc 1 si p iuah*x « . 

voxel ioteusily vaiues being greater than each of the second piurahly of voxel intensity values. 
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^ hii ' >\' \ o - ^ n >~^cnitd~'> 1 i nic but' (.Kim huVw upn^t 
coloj I.M !<' a ■'KW o( 'ht. {^.sjIuiH ^ I> image anO 
dibpldV})-'- Li,' coil r coi'ci' lustiltant 3 \) digu^l mi<ig<. on u. dispLis ujounoi 

linage m a meniorv. 

s! ^ ^ s oscnlel) The nc^ho^.' o"ciasm L wluiem ge.jciating*be n'sjltaiir ' D 

performing aminimmn intensity projection of the first ami second 3-D digital knsges to 
obtain s Oiird 3~D digital image; 

i \ \ ^ u Mtmr +hc third ^ D digit d u a j'^. x id "'it, it mi c i 1 m 

or I ! 

p ji. u i ■>Mi )i 1 5 1 I 
1 1 ! [ s it u JP 1 c 

r i 1 r I r ini igt ai d tl t ioartn ■> I) di^^U \l n < h s hs. 
resu iian- ,:s -i> disnai imaae. 

([^lasm 13 ((Jnginal); The method of claim 12, wherein the rcsuilant 3 -D digital image comprises 
i. ' 5s 0 1 aa*^ \^ ^ Usst p.iualitv ol vo\cl mteusity value?, imhcat vc o' iocatioiib ol nimot 
.ru v>t >0i < oiv. uaton o^oV and <i stcorc Tvmuulwving vistoond pltuantv irxo^el 

\0Xvl(.N. -><^^< ■»> ' ^ir k s niij va^j 0. ''K s<.v.ond pmtal t\ <. ^oAw' sta^ xal <.s 
I " n ' > M\ ' '.j^-ihod o. ol i)m ' 1 t lUct compn<;n)L 

V V i cOviv<i t-^aitin ■> 1) uiL, taj n t^L v,i ^is-^* h>m<.^ 

(.ainl^ „ f Unod oJ c'v^.ni i2, h.r+[iL$ ^oH'pns !i. uj'^j a n' hv»r<su!ti! ID 

Oij: u>l n\ v.\. ^ 0 \ V X n Ux u-s^v ^^''^ '^i*- ^J'-' tt.<.t\Hq'f<. 
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pci^ 5 c > lip is^s \n u i\ ^ i pos!t5on on a d i^^i of tht p<. r<.ou during rospiraiiou by li-e person 
^ ? ( > ti cH^i c cicoftiK pusoi 

i5 ^ ^ ^ i } } i- ivhoaouiau) sxUuun ^ht, it k^st nMon ofthe intemal 

(L TiPfOn i hcimtnodoi laim 1 s\huumt}Kpli i u\ of cross-sectional digital 
lit. t J utc c1 un o ? ij-^h n i l 

V 11 \m s in<, UkkI ui ». in i vn«. v-nUhv. pluial u <.fcrqss-sectioi)ai digital 

\ Mn 2 Ti \ i.^ uVw hcncliod tcln-nl n the first Ju^i second 3-D 

^\ J V, s t M ! \n sue 1 1 5 [) c "> np j/tt )ii v aphy images, respectively, 

C n ^ xi. \^ \ n w n^. hou oU ! un i f itiai tcuij^Ubin^ d{ playiirg at least a portion of 
« V v^iu at > « a ipid L 0 1 a tli^pl y ito uior 

5. U f 2 ^^Hu i^ ^tT iit*);.dot vhim ! tu-+iKrcoiiipiismudispiaymga2-Dpoft.ion oftbe 

K i -i <r i J 3 IK<. Ui.<)U 1 iUillKf Olip ISniy 

o ut^n iportioj oi th rcsuHont D digital tmaj,*. avl 

\i ilt. )]t)T ^ockd \^su]t u n O di U il fTri ^gt ou ^ dispUiy nionitor. 

(. uj I 2^ )i! n ^ K vti^i] od vi ohi n 24 v^luitin llit u} or oiied resultant 3-D digital 
}s n r (.IS vd 7C5 ndwUf g d{spla\ tef liinqu 



anaioTriv ot a person, conipnsmi?,; 

15 T k ^n 1 S5 t ^cnu ting a lij 1 ssg i utf U c t t U<.? 

1c <^ mii^ixr J to -jCcH n sj an i lotus I ih r i h h? c i 

c up it I r ipkcUoboih the t pn lor% nnutoii c\ s \s 

Mi.i, th t 5Hi (. M urdki, i;.rrtc pUi iht>tlcr>'s tcli ni dij^n hi < } 

1 w iij. t turtl cnfi Ito I tnk li t< ■) ci \ i 

digital image groups associated wUh the first and second respiratory states, respectively, of the 
person, the iirst cross-sectional digital image group inciuding hfst and second digital images of 
tl -^lu il\ ot >> ctK nil! ^ h uic 1 U i s 1 I I 

^1 1 J c i s 1 i n I Is Ui, lijst t- pir t>r s{ut ties i t in) 
) i \ jupjuidi Um in«. louith UM 1 ni i.ts 1 1 tht, pluni tv < c s s ct fudi|:,iil 
ni )b ju tl! Imlk rt po men rtspvUnc ioi ih njs skt u prsoilu 
\ i K u n 1 1 r f rfh^r (. niic, r 1 ? 1 s m i. P 

digitai images utiHzit-g the first atid second eross^aectional digital image groims, respeciivety, ihe 
I 15 i t t D ii 11 \ I i{ 

<■ I! uf jj u i J >Ti p^^rsoi Jll/Jii,th lust ltd ci,>m D it Idmucs fi 
„ t t s J !Kj 1 n Illijttl 1 

s f t) ! s\ k 11 oi lull 6 \ hut-u tht,c>n )ukt s I ui 
H sr 1 u rni nuiui \n m nsit j<. twuofthc its! 1 1 st,;.ond i diut mi .^v-'; 
3 I r s 1 ) I !M 4l mi 

m '^^ I t uu d; Tks\ ivm cUni 2 wliutmilu vuUu n^iil 

1 1 <^ ps ! linm imstpjriu ol oxchnkps i x ihi s n u ilnt, <. i 

i )k s i \ \ s ■) \\ 

1 ca Kiicm n t ri t itv 
1 t i 5 d J u Ut\ ot ^oxcl nkJ sity JCS 



15(}076 



Claim 29 (Previously s^resenied): The system of claim 26, wherein the computer is further 
configured TO ponl>rrri a usaximum uiien.sUy projection ofthc firsl and second .^-l> Oigiivil images'^ 

'Uiim ,-.0 i<;V}tiu}ai), The i^yMun of cljuii 2^), wherein the resultant 3- D digital miugu- cuuipncse^ 
.'i first rc.'iou hayiti^i a first piiiraiitv of \oxe! iTtteusity sahit'^ indicative ofa tumor and a >,ccond 
region Iu^wa^i - s.v^v-jd plurality of voxel intensity xakses nidicaiivc of the internal ana'^.T-s- 
^siUTOunding tb^- 'uu>or, wherein each of ilie llrst piuraiity of \o\e! mttjJK-sitv \ahK>? <ue ^jejies 
than each of the seeond pmraliiy of voxel intensity values, 

( U^;r ^\ \.^\^^-ro 1; r\-~ -^mch o.^:Lnn•i 2(\ vhereM! the OsTip.iis." <s U\--< 

cojnlgu'od ic pof .Oj V ! AW .x\ ^i;aJu inton^tv proicctiori of tnc first and siv.i.oKdi 3- ; ) d5giuJ 
linages lo obtain the reauitaiit 3-D digital image. 

cf5TrJj.'nred to to pci iorn a nj<iAiniom nitensuy prujccuon of tirsi and second 3-D digital images 
to obtarn a thi rd 3~D digital image; 

the computer bdng tbrther coniigui-ed to generate a boundary within the third 3-D drgual 
image around a prcJeternnned portion ofthe internal anatomy of the person; 

pivcclti unncd o. h'.J 3 ("> dig.Sal nnagc to uoL)u> a fourth - i) cf giu: image, and 

;lio c-HK;'>iH \ ^ViK^' ^linbo! con-iguicd to combine the thiai 3-D digital image and fiie 
^> ^ o i ) '<.^Jllnf ^ Ddigtal maut, 

Ckiiir 3 ^ i;; '^xS v The ssstcni !.i-\4uim 32, ^\h•,:rchl the resultant 3-L) (isi.nal mi<i^v conspr-^t.? 
a fust region havuig a first plurality of voxel intcnssity value? indicative i^f locarion^ ofa tumor 
dunny ai lea;,! one rcspn-atory cycle, and a second region having a second [jlurahty of' voxel 
uitenMi> \ ahu.,s siKUcaiix e ofihe imemal anatomy surrounding the tumor, the fir5>t piurahty of 
\ ox.el hiis.-nsitv > alucs bomg greater than each of the second piuraliiv of \ oxei mtensit v valuer. 
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k<kL \ pcJrtior <>. e^i5 lant ' D dis?ita. 5* \ [>l aiu n> <.!isp as toloi-codeu nsukdui -i 
djgj tal vniage on a display .rnoniior, 

di4i« I, jpugv. on i., -p n~sOiiUoj u->mg a \»>luTue rendenng tOvhii^vjuc 

C d.m ((hvj.ial I hv -ssUns ol i.!anu 12, iurtliei compnsmg s^orm^i .be a&L>itani > O di.it.>) 
image in a memon-. 

Aim ^ ? (CuiRiVJy .Vtu.uui) Tat syssen oi claim 26, wherein the conipaier LiUnor 
oojfigUK 0 H> t<* pcj rb"?i a uiunnunu uileusUy projection oi'tbc Hr^t and sccono s D d.gua' 
iru^^ea to obla\> * d ^ i! k.l 

ihcconio.. ^ !X>H.'r i ^' viuu.juiai lo ^vMeuUe a )>H..-!d< . m! n I J Oigifjl 
iijnage <^round t c c^^'s i-C porticj tn*. jUouiai ana.oru oi p*,; 

oon\>i 10- bcin^' .u Jier configured to perforin a max*n*um iv .\mty pio,cctior o. t .v. 
preceteiinincd poit.oi^ oi tlij thud digital urage lo obtdin u fourth digiifJ iiudgo. and 
t>c .ou\-s>>*c '-e oy fuzthe^ co'rligur::d to combine the thud ^-D cigdai image <ud dn 
louith 3-1) ihgmi image to obtain the resuitant 3-D digital image. 

flie svstem of ckum 37, wherem the resultant 3-D digital images comprises 

' ' ^ ^ ^ xd nki Si \ \ )i (.s aJi.ai^ \vali>■<■;^ tumor 
> <>U> X t. ana a -.toru icgs >n h i\ sv\v> .i' pkirality of voxel 

t'} ire mten^al aricJorn sunomu ii\ 'bt ' n o Ibe first pluraliiy of 
X ^ ks^ I'i 1 1 v.av'; ot I'w ^v.^ onJ phu.'l U >. \ ^ vo' inleiisity vahies, 

X 'ir ^-^ .O g sX'-iLn clann ^~ \^x10^o^n li)e compute! sfuitnv'iO i.octoculoi 

code a piinutu ot'iie Jv\saiii.nt 3-0 di£,itdi imaoe, and to di^piav tlif c.) ui-coilvJ :esu':ant ?-n 

' -^0 iOi.g.^ a ^> .1 s\"4e r ..Laiij ^ , s\!>c{ein the compatci taitno'' t,o iii^ u^a i< 
oisp!a> i^e vsal ^ D Ojgnal ^nage oi <i dispias montto: usm^ a so Ainu, rt^iioesnig tochr. t|u>' 



a frsi K>j.\ 
.n.t,M;-it\ ^ aJ o ^ 
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< a? n 42 i^f^s i> ^Iv > Ks^.n tt') Tht. '■stem oi vlaim \\ Kieui IIk . ua^i ^ p ) on >t i 
so <. o i\p is ^ U mo 

\U \4 )) J » i <. ^v<.k5 J 0} -v^hcrvih tiK p!u a jf^ ^Us s <„ 50 si d\ 'Ut I 

( lais w4 ii) !j 1> Fl e svstvn of i.idini 2o, ''vhorun the plut ihtx ci tu ss s^auv d <.l5^ xu 

uiiii 5 \i<. i(wS (.< 1 1 His*, fn-^t ami ecuud "* D tonputori/cd lomo^rapi \ unaa^s 'v.spt,t„ij\c ^ 

Mi 4( (Oiign^' > Mtc v<5lui o clajUi^o, \\ Kru'ithtuiuputu 'siufUKr^onnifuad to 
i ^ ? ^ ^ J I V I tant M 5 ' n ! n displ s s s to 

1 K { >i i w s >>t{,7i J ]jn 2 ) s'vuLRin the CO npuic ->'iniK v)iu^i)v^.Uo 
o^pi V i „ D ro 10 > -^i ihc 5 wultant I) u gra! nnagt <m <i dispLu mot to' 

a ^ 4s Osigjj J i V, s stuij oi t-kin 2'), \vl tr^in thv co iipwtt-r ss inrC >.i >nf oo coiot 
>.o<. <. < -t<fu > ot , ^. -vsultauf ^ D uc'iui image and lo displa^ ti c color todvd 
disual iffiasre on a d';S»l,av monitor. 

49 OrisT<.r i ji" Sn.n 1)1 da.n 46 v^heiuntheu-^kH t.oL.ulRsi itanH 1) bgi ai 
itviage is generaled iising a voliinie rendering display ItinGtion. 
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("laisn 50 ((rarrerUly Amsnded): An artiicie of manuiaciure, coaiprismg: 

<t V jju^MUt-j sioj modif. m 1 d\ n«' a conipatci piogiajin t^iuodtU uiv. s i>v. a*,? al n<- . 
Ji£;uai una^;^ uk'iv^a.Vv. or jn ui^vnia! auatonn »->i d.pci on, iit uOttinaicj sioiaac ludi hu 

\u \ K,\ V lie iu't'n [ s OS V I ) ; c 1) 5 
ii\ ') s s u •> ) )! in SI. in! I J< A ^hv.'vip K i n |.(. itjoi 

!->i?u on d <v ioa^i >i c-sf^aujycNvkoitliL prison 

V odv. Un I V. to'-i nuj * ^liu^ajt) of cu^s;-, loctionai digd. \ mu^<. s K s<. ^ on t u * 

data; 

vod^ lof < a d v'condcros m u <.!i..Ua' mia^'v croups ^s'-Ovh. s b 

! ^ i. nd i u ! i o t1 L i'ilni I nx t s * s it H 

obi > K( '\ -id v-tori* pv'^ UxOns, }t,spci-t %vK aiogihva^s t.k \v x iu ,x son 
ius (h<, { ''«-if:.rak^P' si< the second cioss scctst nai diytal uTU^iv gioi p uxiuafu. Ihuo aud 
fuan digital uyk oS } c pu x<dit\ ol ciob^-bect onai digital \m<. gc^ v>bvauicd at liud and loa'-lii 
pcisuons. ''<.^«>Cv voH « oui^iic axjs ^\hon the puson has tbt second espiraku^ &taic 

ccvie *o ■> V n i si IPO -scvond ' D duiiai nnayc^ \ t\U/mj im. iu^t < \n. out. 

V. O-^S S(„ fU ^ \ V g OUp-> 'xSpt !\vK <«Hi 

i iKU A \a 1 it, >v-^sou uiiii/ sng inc. last and second 1 D df^iJ d $5 i ^ ahv 
o<3>. \>u s^' tno c u tanl^ D dt^jUai n laije in a muncf \ dcv wC 



